METADATA AND NUMERICAL DATA CAPTURE:
Thermal Expansivity

oL = (1V)(0V,/0T),,

Guided [ata
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

THERMAL EXPANSIVITIES
for 1 component

with the Guided Data Capture (GDC) software.




NOTE:

The tutorials proceed sequentially to ease the
descriptions. It is not necessary to enter all
compounds before entering all samples, etc.

Compounds, samples, properties, etc., can be
added or modified at any time.

However, the hierarchy must be maintained
(i.e., a property cannot be entered, if there is no
associated sample or compound.)




The experimental data used 1n this example 1s from:

Determination of isobaric thermal expansivity of organic compounds from (.1 to 30

MPa at 30 °C with an isothermal pressure scanning microcalorimeter
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Svlvain Verdier and Simon Ivar Andersen
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Thermal expansivities for 1 component
n-hexane

Table 4. Thermal expansivities of n-hexane as a function of pressure at M°C
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2 considered here.
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Experimental Method Info :

Scanning transitiometry

Uncertainty estimates:

Table 2. Uncertainty of the different sensors

Signals Sensors Range

Uncertainty

Pressure ISCO Pump 0.7 to 514 bar
Temperature Microcalorimeter 200 80 °C
Time Computer -

Voltage (heat signal) Microcalorimeter 0.15 uW to 3000 pW

the uncertainty has been evaluated at 2 %.

+ (0.5 % of full scale
0.03°C
0.01 s
0.1 %



. Guided Data Capture - Thermophysical and Thermochemical Data
File Edit Tools Help

Reference Commpound Sample g Property Daka Tables

2. CLICK Property

1. SELECT the sample of the
compound for which the
data are to be captured.

NOTE: The bibliographic information, compound identities,
sample descriptions, and mixture were entered previously. (There are
separate tutorials, which describe capture of this information, if needed.)




w. Property and experimental method for hexane £ o ] |

Help

Froperty aroup: — [valumetic properties \

Coefficient of expanzion

| L e

[ tits:
ALLOTHER UMINg - .
= Group: Volumetric properties

from the menu.

kethod of rmeasuranent:

Experimental purpoge:

2. SELECT the Property: Coefficient
of expansion.

3. SELECT the Units from the menu. Choose
“ALIL OTHER UNITS” because the values are
Carment

fotorel | reported as (0.001-a) in the example.
1 ariable data 2 arable data

One data paint Cancel




Mon-standard conversion factor |

Froperty walue in the onginal unikz rmulbiplied by a | 0k I
converzion factor i property walue in 14K

Cancel |

[Original ¥alue] * [Corveerzion Factor] = [Conserted
Yalue] in 1k

E riter the Conwersion Factar here
|0.00|

ENTER the Conversion Factor to
obtain (1/K). Here, it is 0.001.




w. Property and experimental method for hexane : o ]

Help

rpeya] 1. SELECT Method of Measurement from the list
ropert: | provided. NOTE: Other can be a valid selection and
wmi= | Should include a brief description in the Comment field.

kMethiod of measurement:

Other expenmental method [pleaze, descrbe in "Comments''] hd

Expenmental pUPOSe: | Priecinal obiective of the wark j

2. SELECT the Experimental .
Purpose from the list provided. 3. CLICK 2-Variable

Data for the example

':':""'_"""E”t |Scanning tranziometry described in the article bext|
optional
1-farable data | 24 anable data

One data paoint | Cancel




Substance: |pewame j Sarmple # |1 'I

ITemperature j Urits:

|ndependent wvarable 2
IF'ressure j Units:

Defirution of Meazurement Rezults [Abzolute vz Relative

I Direct walue

1. SELECT the Independent
variables (Temperature and

Data presentalion Pressure) and Units (C and bar)
E =permental values
from the menus. Include the
Aepy sl | Constiaint | approximate Uncertainties, if | =l
Phase 1: [[iquid < known.
P o
L 1. SELECT Direct value for the Definition " %

of Measurement Results and
& Experimental values for Data
Presentation, here. |

MHumerical Data I Cancel




i, Edit: Coefficient of expansion (* 0.001 1/K) as function of 2 trariahliaf_ﬁ': ] - |I:I|E|

Substance: |heyane j S ample # m
— Independent warniable 1 |
T ernperature j Uniits: [ 5 . 003 e £
e T e
— 52 Precision }
ingie pnase.
— Definition of Meazurement Results [Absolute we Helative] Of the
1. SELECT the phase for the :”n:per!:y
| property value Phase 1: alue, if
_[' Liquid, here. known.

Constraint;

Property set # |1

Single phase

=000 14K

Cornrment to this recand: IScanning hans

4. CLICK
Numerical Data

W,

MHumerical Data I Cancel




TYPE, or much preferably,
PASTE the variable and
property values into the table.
See next page...

i, Coefficient of expansion {1 /K) as function of Z variable(s)
Fil=  Edit

action Help

Yar 1 |'ar 2 | Propety

Table 4. Thermal expansivities of n-hexane as a function of pressuare
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Clear the Table

* : ahsohe deviation = tavermge of the shealute deviation of data points From their mean Warithmetic mem
7 Difference = libamiune - resulis) § lileane
In*, T =315 K and in'", T = 315K




im, Coefficient of expansion {1,/K) as function of Z variable(s) - |I:I|E|
File Edit Action Help
War 1 |"»-"ar z | Property | Table 4. Thermal expansivities of n-hexane as a function of pressure -
1 30 3 1.353 I* har 10" ex Absoluie deviation 7% 10 0g, 00 - TR crence %
2 a0 10 1.347 ] 1365 F3]
£ 30 20 1.330 o
4 a0 27 1.2119 n.u: 1289 232
2 30 40 1.233 EZ:E 13047 1.2
E a0 49 1.287 1.9,
7 30 3] 1.262 o
a a0 Fl 1.204 g-‘;l
q a0 a0 1.2 0Kl
10 a0 a0 1.24 gk?. z
11 a0 100 1.210 045 1.216 " el
12 a0 110 1.193 g{j L1&1" |k
13 a0 120 1.1a87 047
14 30 130 1176 o
15 a0 1 1.164 040
15 0 145 1.161 o
17 a0 160 1.147 E-E: Lo -
13 30 170 1.137 .21 ' i
19 a0 120 1.127 g'iﬁ
20 a0 190 1.118 028
21 30 200 1.110 e
22 a0 210 1.100
3 A0 220 1.092 " : gh=chaie deviation = (avermese of the shsolute deviation of data poinis from thein mean varithmetic memn
24 a0 230 1.083 7 Differerce = (literniure - resulis) ) lilemaione
a5 20 245 1.071 In, T = 005 B amd in ', T = 30315 K ﬂ
Clear the Table | Yiew plat | Accept | Cancel |

NOTE: Simple CUT/PASTE procedures can be used within the table to

convert the original table into the required number of columns.
(This can also be done externally in spreadsheet software, e.g., EXCEL.)




i, Coefficient of expansion {* 0.001 1/K) as function of 2 variable{s) - |EI|£|
File Edit Action Help

War 1 |Var 2 | Froperty |
1 30.0 ] 1.353
2 300 10 1.347
3 30.0 20 1.330
4 300 27 1.3419
5 0.0 40 1.299 g l
E T — 1. CLICK View plot
7 30.0 E0 1.262
a8 300 o 1.280 O l
9 o to see a graphica
10 300 30 1.221
11 30.0 100 1.210 L4
1 representation of
13 30.0 120 1187
14 300 130 1176
15 300 19 1184 the data.
16 300 145 1.181
17 30.0 160 1147
18 300 170 1137
19 300 180 1127 i, Coefficient of expansion as function of Pr
20 300 130 1.118

Tools  Hel
2 300 20 1110 Tecls Bep 3 Check for
7 30.0 210 1.100 ®
23 0.0 220 1.092 .
24 300 230 1.083 t h l
= T .- Ypograpnica
Clear the Table

errors and CLICK

OK, when done.

2. SELECT
X =Var 2 to plot |
QL VS pressure.




. Coefficient of expansion {1,/K) as function of 2 variable(s})

File Edit Action Help

War 1 |'var 2 | Property |
1 an ] 1.253
2 an 10 1.347
3 an 20 1.330
4 an 27 1.319
5 an 40 1.299
B an 49 1.287
7 an G0 1.262
d an il 1.250
| an an 1.237
10 an a0 1.221
11 an 100 1.210
12 an 110 1.194
13 an 120 1.187
14 an 130 1.176
15 an 141 1.164
16 an 145 1.161
17 an 180 1.147
18 an 170 1137
14 an 180 1127
20 an 1490 1118
21 an 200 1.110
22 an 210 1.100
23 an 220 1.092
24 an 230 1.083
25 an 245 1.0

Clear the T able

CLICK Accept

Wig plok

Canicel |




. Guided Data Capture - Thermophysical and Thermochemical Data

File Edit Tools Help
REFEFEHEE' L,:Dml:":“_"_"j| . NOTE: The new data set
! appears in the tree under the
B- 2005 ver and appropriate Sample
= hexane Pprop pre.

E" 777777777777777777777777777 e TTEA e i
TEWTR L)L Set 1, B Method: OTHER dYTP=2%

NOTE: DOUBLE CLICKING on
the data set allows editing of all
entered information.




END

Continue with other compounds,
samples, properties, reactions, etc...

or save your file and exit the program.




